Correction of the causes of secondary forms of hyperanism of hypertension in hypothyroidism is not comtension usually restores blood pressure to normal.
Introduction
hypothyroidism on circulating cholesterol levels. 8 Hypothyroidism has long been recognised as a secClearly, hypothyroid patients identified at outset ondary cause of hypertension, but is often ignored received treatment for their hypothyroidism, but no or overlooked. As thyroid disease is readily diagother longitudinal studies to examine the effect of nosed and treated, the association is worth hypothyroidism on cardiovascular morbidity or reviewing. It is possible that some studies of sucmortality exist. cessful withdrawal of anti-hypertensive therapy in Using World Health Organisation criteria for general practice have included patients treated for hypertension, namely BP of greater than 160/95 hypothyroidism, although no data are available. We mm Hg, the prevalence of hypertension in hypothywill describe the prevalence of hypertension roid patients is approximately three times that of amongst hypothyroid patients and will consider the age-matched euthyroid patients. 2 The most provarious mechanisms proposed for the aetiology of found changes in BP tend to be confined to diastolic hypertension in this group. The treatment options hypertension.
3,9
Increasing age in hypothyroid and responses will also be considered.
patients is associated with an increase in both the prevalence and the severity of hypertension. 10 The more profound the hypothyroidism (as measured Prevalence biochemically), the more severe the co-existent The prevalence of hypertension amongst hypothyhypertension tends to be, 7 although again there is roid patients (or hypothyroidism amongst hypertensome disagreement on this. 9 Paradoxically, brief thysive patients) varies widely from 0% to 50% roid hormone withdrawal in hypothyroid patients (Table 1) . [1] [2] [3] [4] [5] [6] These differences reflect different criis associated with a transient fall in systolic BP.
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teria employed for diagnosis of both hypertension Gestational hypertension and pre-eclampsia are also and hypothyroidism, differing degrees of hypomore common (by up to 40%) in pregnant hypothythyroidism and varying ages of patients surveyed.
roid patients before thyroxine treatment is comIn the Whickham survey, conducted in a north of menced when compared with euthyroid pregnant England village considered representative of the patients. 12,13 Pre-eclampsia has been reported to whole UK population, mean blood pressure (BP) in occur in 22% of hypothyroid pregnancies compared hypothyroid females was significantly higher than to 7.6% in euthyroid women, 14 and the degree of in euthyroid controls: 7 mean systolic BP was 149 gestational hypertension is directly proportional to mm Hg in hypothyroid patients and 138 mm Hg in the degree of hypothyroidism. 14 Thus despite the euthyroid controls. It is noteworthy that a 20-year differing estimated prevalences of hypertension in follow-up survey of these patients found no prolonged hypothyroidism, there does seem to be a increased evidence of cardiovascular events despite positive association at all ages, and this is strengthened by the effects of thyroxine supplementation discussed below. catecholamines, their receptors and the renin-angiadrenergic receptor responsiveness may account for the increase in peripheral vascular resistance and otensin-aldosterone system have all been implicated. The weight gain that usually accompanies subsequent hypertension in hypothyroid rats. 27 Overall, an increase in sympathetic nervous syshypothyroidism is insufficient alone to explain the development of hypertension.
tem tone seems unsatisfactory as a complete explanation for the pathogenesis of hypertension in hypoIn favour of a role for catecholamines are the higher plasma levels of noradrenaline found in thyroid patients. There is an increase in total body water in hypothyroidism, but a relative decrease in hypothyroid patients compared with euthyroid controls. 15, 16 Recent work has confirmed this and, as intravascular volume and hyponatraemia (yet increased total body sodium) frequently occurs. 28 noradrenaline clearance is normal in hypothyroidism, the rise in noradrenaline is presumably due to The reduced free water clearance probably results from two principal mechanisms. First, there is a increased release from the sympathetic nervous system. 17 Catecholamine levels have indeed been reduction in glomerular filtration rate in hypothyroidism, limiting the delivery of glomerular filtrate to reported to be high enough for the diagnosis of phaeochromocytoma to be considered in two patients the distal diluting segment. 29 Second, an inappropriate secretion of anti-diuretic hormone (ADH) occurs before their hypothyroidism was uncovered. 18 Further evidence in favour of the role of noradrenain hypothyroidism. 30 Thyroid hormones usually suppress ADH by a central mechanism and hypothyline is provided by a report that plasma noradrenaline levels return to normal once euthyroidism (and roid patients may have a diuresis when given an infusion of ethanol, which is known to inhibit ADH normotension) has been restored by thyroxine therapy. 19 Others have found that muscle nerve symrelease. 31 The picture is further complicated, however, by the finding that renal tubules are resistant pathetic activity was increased in hypothyroid patients when microelectrode recordings of activity to the effects of ADH in hypothyroidism, particularly in the ascending limbs of the loops of were measured. 20 This suggests there are regional differences in sympathetic nervous system response.
Henle; 28 possibly due to a receptor or post-receptor defect. One group has observed, however, that raised plasma noradrenaline levels were confined to normSeveral studies have consistently reported an association between hypothyroidism and low otensive hypothyroid patients, whereas hypertensive hypothyroid patients had normal plasma noradplasma aldosterone and renin activity levels.
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This is compatible with reduced free water clearrenaline levels. 21 Furthermore, attempts to induce hypertension artificially in hypothyroid patients by ance found in hypothyroidism, but it is not clear why plasma renin activity should be reduced in the infusing noradrenaline showed that normotensive hypothyroid patients had a decreased pressor presence of reduced glomerular filtration rate and decreased intravascular volume in these patients. response, indicating decreased peripheral sensitivity to noradrenaline. 22 Together this appears to Plasma atrial natriuretic factor levels are reduced, 35 and therefore this hormone does not contribute to diminish the likelihood that increased sympathetic nervous system tone is important in the pathogenthe sodium-losing tendency. Correction of hypothyroidism results in a normalisation of aldosterone esis of hypertension in hypothyroid patients.
Thyroid hormones are important for the synthesis concentration and plasma renin activity. 33 This is accompanied by a diuresis and natriuresis. 36 and regulation of adrenergic receptors, 23 and changes in the distribution of these receptors could Thyroid hormones may also alter red blood cell sodium content and transport. 37 This is achieved contribute to the development of hypertension in hypothyroid patients. An increase in ␣-adrenergic partly by altering the lithium-sodium (Li-Na) countertransport mechanism, which also has functional receptor responsiveness, associated with a decrease in the number of ␤-adrenergic receptors in these importance in regulating sodium transport in vascular smooth muscle and in the kidney. Essential patients, suggests that there is a differential distribution of ␤-and ␣-receptors. 24 Animal experiments hypertension is associated with increased red blood cell Li-Na countertransport 38 and the same is true have added support to these findings 25 and a decrease in cardiac ␤-receptors has been reported in in hypothyroidism (whereas the opposite occurs in thyrotoxicosis). 39 Hypertension may result from the animals rendered hypothyroid. 26 The increase in ␣-effects on vascular tone and the effect of reduced age group 40-49 years, to 75% in 50-59 year olds and to 100% in 60-69 year olds.
32
free water excretion which, in turn, may arise from reduced distal nephron delivery due to increased proximal tubule sodium reabsorption. 40 In addition,
Implications for screening
there is a strong correlation between red blood cell Hypothyroidism is common: recent data have Li-Na countertransport and serum triglyceride levdescribed the lifetime incidence of spontaneous els, 44 which raises the possibility that hypothyroidhypothyroidism in women as 4.1 per thousand surism alters red blood cell Li-Na countertransport vivors per year, and 0.6 per thousand male survivors through the adverse effect of hypothyroidism on per year 45 and in 688 consecutive patients assessed serum and membrane lipids.
for hypertension, 3.6% had previously unrecognised Finally, the brain is an important site of thyroxine hypothyroidism. 3 Hypertension has not been identand triiodothyronine (the active metabolite of ified as a worthwhile condition in which TSH thyroxine) metabolism. 42 Animal experiments have screening should be performed but case ascertaindemonstrated that metabolites of thyroid hormones ment probably represents the best opportunity to accumulate in locations within the central nervous screen. 44 Patients with coincident hyperlipidaemia system comparable to those associated with noradand type I diabetes mellitus are clearly at increased renaline. 43 The precise mechanism by which thyroid risk of hypothyroidism and warrant screening, but hormones may cause hypertension centrally has yet this could probably be extended to include women to be shown, but administration of thyroxine intraover 40 years with any other condition associated thecally in rats has demonstrated that thyroid horwith hypothyroidism, including hypertension. The mones within the brain are involved in the regurisk of hypothyroidism in men is many times lower lation of peripheral autonomic nervous system than women and therefore screening is not indieffects. 43 cated, but certainly with hypertensive patients who In summary, the hypertension that accompanies have other features suggesting the possible presence hypothyroidism is likely to have a multifactorial of hypothyroidism (fatigue, weight gain, non-pitting aetiology, with an increase in sympathetic nervous oedema, dry skin, reduced body hair or a family hissystem tone, changes in total body water and tory of autoimmunity), one should have a low thressodium transport, and central nervous system effects hold for TSH testing. all playing a part. In addition, it may be that other mechanisms will be implicated in the future.
